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丙酮镍为前驱体，油胺为溶剂兼还原剂时，在 200 ℃-240 ℃可以合成出单一相的
fcc Ni 纳米粒子。通过加入表面活性剂（油酸、三辛基膦、三辛基氧膦），可以
合成尺寸均一、形貌可控的单分散的 fcc Ni；在 300 ℃可以合成出单一相的 hcp 
Ni。改变溶剂为十八烯时，合成的是单一相的 hcp Ni，并可以通过调节三辛基膦
和三辛基氧膦的含量来获得单分散的 hcp Ni 纳米粒子。合成得到的 Ni 纳米粒子
可以在表面活性剂的作用下实现自组装。磁学性能研究结果表明：hcp Ni 纳米粒
子的磁饱和强度很小，其磁学特性不同于 fcc Ni 纳米粒子。对 hcp Ni 进行退火，





的 Fe-Ni 纳米粒子，并发现其饱和磁化强度随着 Fe 含量增大而增强。此外，我
们还探索了用单分散 Ni 纳米粒子作为模板来合成 Fe-Ni 纳米粒子的制备方法，
成功地制备出了单分散的 fcc Ni-Fe 纳米粒子。 
 

















Magnetic metallic nanoparticles have wide applications in the fields such as data 
storage, catalysis, electromagnetic wave absorption, drug targeting, and magnetic 
resonance imaging, due to their unique physical and chemical properties. The 
preparation of monodisperse single metallic or alloy magnetic nanoparticles that can 
be self-assembled has been an active research area in the field of magnetic 
nanomaterials. 
In this thesis, monodisperse Ni and Fe-Ni nanoparticles have been prepared via a 
chemical solution method, and their particle sizes, morphologies, microstructures, 
compositions and magnetic properties have been characterized by powder X-ray 
diffraction, transmission electron microscopy and superconducting quantum 
interference device magnetometer. A one-pot reaction has been used to prepare 
monodisperse face-centered cubic (fcc) and hexagonal close-packed (hcp) nickel 
nanoparticles. The results show that fcc Ni nanoparticles can be obtained at 200-240 
°C by using nickel (II) acetylacetonate as a precursor and oleylamine as 
solvent/reducing agent. Monodisperse fcc Ni nanoparticles with adjustable sizes and 
compositions can be obtained by employing surfactants (oleic acid, trioctylphosphine 
and trioctylphosphine oxide). Hcp Ni nanoparticles can be prepared at a reaction 
temperature of 300 °C. When octadecene is used as solvent, hcp Ni nanoparticles also 
can be obtained. The introduction of surfactants (trioctylphosphine and 
trioctylphosphine oxide) will lead to the formation of monodisperse hcp Ni 
nanoparticles. The as-synthesized monodisperse Ni nanoparticles can be 
self-assembled by surfactants. Magnetic studies have shown that hcp Ni nanoparticles 
have much smaller saturation magnetization, and their magnetic behaviors are quite 
different from those of fcc Ni nanoparticles. A transition from Hcp Ni to fcc Ni have 
been found at an annealing temperature of 300 °C, and this transition will be 
completed at a temperature of 500 °C. The annealed samples have increased 
saturation magnetization with the increase of temperature. 
We have also extended the route of one-pot reaction to the synthesis of Fe-Ni 
nanoparticles. Fe-Ni nanoparticles with tunable particle sizes and compositions have 















and iron(III) acetylacetonate) and surfactants (trioctylphosphine and 1, 
2-dodecanediol). The saturation magnetization increases with increasing Fe contents. 
In addition, we have explored a method that uses monodisperse Ni nanoparticles as a 
template for the synthesis of monodisperse Fe-Ni nanoparticles, which turns out to be 
successful. 
 




































































金的常规熔点为 1064 ℃；当颗粒尺寸减小到 10 nm 尺寸时，则降低 270 ℃；2 
nm 尺寸时的熔点仅为 327 ℃左右。银的常规熔点为 670 ℃，而超微银颗粒的
熔点可低于 100 ℃。因此，超细银粉制成的导电浆料可以进行低温烧结，具有
膜厚均匀，覆盖面积大，省料、高质量等特点，元件的基片不必采用耐高温的陶
瓷材料，甚至可用塑料。另外在钨颗粒中附加 0.1-0.5 %重量比的超微 Ni 颗粒后，













值。块体磁性材料的磁化率 χ 随温度升高而减小，满足居里-外斯定律 





































粉 早应用于火箭推进剂，在火箭固体燃料中添加 1 %的纳米铝粉或 Ni 粉可使
燃料的燃烧热增加一倍。以纳米 Ni 粉和纳米铜锌合金粉为主要成分制成的催化
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